Spermidine biosynthesis in Saccharomyces cerevisiae. Biosynthesis and processing of a proenzyme form of S-adenosylmethionine decarboxylase.
We have cloned and sequenced the Saccharomyces cerevisiae gene for S-adenosylmethionine decarboxylase. This enzyme contains covalently bound pyruvate which is essential for enzymatic activity. We have shown that this enzyme is synthesized as a Mr 46,000 proenzyme which is then cleaved post-translationally to form two polypeptide chains: a beta subunit (Mr 10,000) from the amino-terminal portion and an alpha subunit (Mr 36,000) from the carboxyl-terminal portion. The protein was overexpressed in Escherichia coli and purified to homogeneity. The purified enzyme contains both the alpha and beta subunits. About half of the alpha subunits have pyruvate blocking the amino-terminal end; the remaining alpha subunits have alanine in this position. From a comparison of the amino acid sequence deduced from the nucleotide sequence with the amino acid sequence of the amino-terminal portion of each subunit (determined by Edman degradation), we have identified the cleavage site of the proenzyme as the peptide bond between glutamic acid 87 and serine 88. The pyruvate moiety, which is essential for activity, is generated from serine 88 during the cleavage. The amino acid sequence of the yeast enzyme has essentially no homology with S-adenosylmethionine decarboxylase of E. coli (Tabor, C. W., and Tabor, H. (1987) J. Biol. Chem. 262, 16037-16040) and only a moderate degree of homology with the human and rat enzymes (Pajunen, A., Crozat, A., Jänne, O. A., Ihalainen, R., Laitinen, P. H., Stanley, B., Madhubala, R., and Pegg, A. E. (1988) J. Biol. Chem. 263, 17040-17049); all of these enzymes are pyruvoyl-containing proteins. Despite this limited overall homology the cleavage site of the yeast proenzyme is identical to the cleavage sites in the human and rat proenzymes, and seven of the eight amino acids adjacent to the cleavage site are identical in the three eukaryote enzymes.